Prevention of cardiac remodeling after myocardial infarction in transgenic rats deficient in brain angiotensinogen.
The brain renin-angiotensin-aldosterone system (RAAS) plays a major role in cardiac remodeling after myocardial infarction (MI). To assess the contribution of the brain RAAS in the activation of the cardiac RAAS post-MI, transgenic (TG) rats deficient in brain angiotensinogen and Wistar rats with intracerebroventricular (ICV) infusion of spironolactone were studied. An MI was induced by acute coronary artery ligation. TG and control Sprague-Dawley (SD) rats were followed for 8 weeks and Wistar rats for 6 weeks. Infarct sizes, % of left ventricle (LV) area, were in the 30-33% range. In SD rats at 8 weeks post-MI, internal circumference, interstitial and perivascular fibrosis, cardiomyocyte diameter in the LV and right ventricle (RV), laminin and fibronectin in the LV, and lung weights were increased. Aldosterone was increased markedly in both the LV and RV at 8 weeks post-MI. In TG rats, the MI-induced increases of RV internal circumference and weight were prevented and increases of lung weight and LV internal circumference were significantly inhibited. In TG rats, the post-MI increases of interstitial fibrosis and cardiomyocyte diameter were prevented in septum and RV and significantly inhibited in the peri-infarct zone of the LV. The increases in perivascular fibrosis, laminin and fibronectin were prevented in the LV. In TG rats, cardiac aldosterone did not increase. In Wistar rats at 6 weeks post-MI, aldosterone was markedly increased in the LV, but not in the RV. This increase was prevented by ICV infusion of spironolactone. These findings support the pivotal role of locally produced angiotensin II in the brain in cardiac remodeling post-MI. The brain RAAS appears to activate a cascade of events, among others an increase in cardiac aldosterone, which play a major role in cardiac remodeling post-MI.